The collagen or CPLA fibers as a conduit of regenerating nerve: No bridging of the regenerated nerve tissue was observed in the S-tube group. In the S-tube+CPLA group, although minifascicles were formed in the open space between CPLA fibers, these fibers occupied a large space in the tube. In the S-tube+Col group, the collagen fibers were disintegrating at the surface and many regenerated axons were observed not only among the collagen fibers but in the space formed after collagen absorption. Immunocytochemistry: The whole cytoplasm of cells with an elliptical nucleus infiltrating the gap among fibers was stained positively with anti-S-100 antibodies. Although the RER was stained with anti-laminin antibody, the basement membrane of these cells was not. These observations suggest that the cells with an elliptical nucleus were immature Schwann cells that were actively producing laminin but had no basement membrane yet.
Comparison of the tubes made of atelocollagen: Bridging of the nerve was confirmed in 7/9 animals in each of the Col-tube group and the GTRtube+film group, 9/9 animals in each of the Col-tube+fiber group and the GTR-tube+fiber group, and in 7/10 animals in the GTR-tube group. In the Col-tube group, inner space was preserved and many minifascicles were observed. In the Col-tube+fiber group, minifascicles were formed among and in the disintegrating collagen fibers. The GTR-tubes were inflated like a honeycomb and collapsed. Although many macrophages had infiltrated the wall of the GTR tube, its inner space was rich in neovascularization, and the number of minifascicles formed in the central part of the tube matched that in the collagen tube. In the GTR-tube+fiber group, the inner space was preserved and many minifascicles were observed among the disintegrated collagen fibers. In the GTR-tube+film group, in cases where the pieces of collagen films had been inserted to cross at a large angle, a wide inner open space was preserved in the GTR-tube and many minifascicles are formed. While, in cases where the angle was small, the tubes became flattened and the number of regenerating axons was few. Discussion: Though guidance of regenerating nerve by the CPLA fibers is effective to attain nerve regeneration, these fibers remained present without disintegrating and occupied a large space in the tube. Hence, the collagen fibers were disintegrating and many regenerated axons were observed in the collagen fibers in which Schwann cells invaded. These histologies show that the ability to induce the regenerating nerve of atelocollagen is superior to that of the synthetic materials. The possible roles of collagen fibers inserted in the tube are 1) to provide the scaffold for attachment and migration of the growth cone and Schwann cells, and 2) to support the formation of fibrin bundle by absorbing a fibrin matrix and neurotrophic factors. Because degeneration of the GTR sheet occurs rapidly and infiltration by macrophages is prominent, it is difficult to maintain support of the inner space in the case of the GTR tube. In contrast, the inner space of the collagen tube is preserved, through which regenerating nerve tissue elongates. However, neovascularization in the GTR tube was more abundant than in the collagen tube. It is favorable for maturation of the regenerating nerves. Both atelocollagen tubes packed with atelocollagen fibers may be a favorable design for an artificial nerve scaffold.
